Memory consolidation during sleep: a neurophysiological perspective.
In the awake brain, information about the external world reaches the hippocampus via the entorhinal cortex, whereas during sleep the direction of information flow is reversed: population bursts initiated in the hippocampus invade the neocortex. We suggest that neocortico-hippocampal transfer of information and the modification process in neocortical circuitries by the hippocampal output take place in a temporally discontinuous manner associated with theta/gamma oscillations. On the other hand, transfer of the stored representations to neocortical areas is carried by discrete quanta of cooperative neuronal bursts (called sharp wave bursts) initiated in the hippocampus during slow wave sleep. The spatio-temporal participation of principal cells in sharp waves is determined by experience-induced changes in the CA3 recurrent collateral matrix. The co-operative, converging pre-synaptic activity can induce localized fast spikes and associated calcium influx in the apical dendrites of CA1 pyramidal cells, a necessary condition for the induction of synaptic plasticity. In addition, the subcortical effects of hippocampal sharp wave bursts may be critical in the release of various hormones which, in turn, may affect synaptic plasticity. These observations suggest that sleep patterns in the limbic system are essential for the preservation of experience-induced synaptic modifications.